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ABSTRACT:  

         The water samples for physico-chemical parameters were collected from Kunghadabandh Lake and Chamorshi 

Lake, Tah. Chamorshi, Dist. Gadchiroli covers five stations East, West, North, South and Centre. The collected water 

samples in a plastic can from each station were immediately analysed in the laboratory. Some parameters were analysed 

on the sampling sites by using titrimetric mobile test water kit and digital pen meter. The samples were collected monthly 

for the period of 2 years (February 2012 to January 2014). Samples were mostly collected during morning hours i.e. in 

between 8 am to 10 am and analysed in the same day in laboratory to avoid any type of error. Various physico-chemical 

parameters play an important role in water quality as well as diversity and richness of organisms. Mostly temperature 

is a very important factor. Others factors like pH, Dissolved oxygen, free CO2, Suspended solids, etc. also affect the 

frequency of organisms. 

Key words: - As Physico-chemical, Parameter, Kunghadabandh, Chamorshi.

INTRODUCTION: 

Limnology is closely related with hydrobiology 

and aquatic ecology in which aquatic organisms 

particularly regard their hydrological 

environment (Cole, 1994). Limnologists are 

working very hard to maintain the quality and 

quantity of water, especially fresh water because 

of its great importance to human beings and 

other living things to maintain the food chain and 

food web consequently ecosystem. The physical, 

chemical and biological factors are responsible 

for determination of quality of water.  

 The two perennial water bodies of 

Gadchiroli district i.e. Kunghdabandh and 

Chamorshi lakes are taken into consideration for 

analyzing the different physicochemical 

parameters.  

1) Kunghadabandh Lake (20.22˚N - 80.01˚E.): 

Kunghadabandh was constructed by British 

Government in 1890. It is situated in the eastern 

part of Maharashtra, 20 kilometre away from 

Gadchiroli District place. This lake comes under 

the supervision of the Irrigation department of 

Chamorshi Taluka, District Gadchiroli. Total area 

of the lake is 5.95 sq. km. water occupying and 

having 3.017 cubic density while the useful water 

storage is of about 2.844 cubic density. The total 

area is about 34.70 hectare and perimeter is 

1372 meter. The water is mostly used for 

irrigation and fishing purposes. As the lake is far 

away from urban areas so anthropogenic 

activities were very less.  

2)Chamorshi Lake (19.55˚N - 79.52˚E.): 

Chamorshi Lake is also known as “Gav Talao” 

and is situated in the centre of Chamorshi city. It is 

35 kilometer away from the Gadchiroli District and 

15 km from the Kunghadbandh. It is relatively a 

small lake as compared to Kunghadabandh. It has a 

perimeter of 1260 meter. The total area of this lake 

is 21.15 hectare. The water is used for domestic 

purposes. Near about 50 % of the area of this lake is 

covered by vegetation. 

 

http://www.ijrbat.in/
mailto:rvtijare@gmail.com
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MATERIAL & METHODS  

The water samples were collected in a plastic can 

from each sampling station and immediately 

analyzed in the laboratory. Some parameters 

were analyzed on the spot such as temperature, 

pH, dissolved oxygen, etc. by using titrimetric 

mobile test water kit and digital pen meter. The 

samples were collected monthly for the period of 

2 years (February 2012 to January 2014) and 

categorized them according to their seasons i.e. 

February to May-Summer, June to September-

Monsoon and October to January-Winter. 

Samples were mostly collected during 08 am to 

10 am. and analyzed on the same day to avoid 

any error. 

 During the monitoring of samples, 

various parameters and factors were taken into 

consideration and categorized them mainly into 

three types: 

i) Physical parameter: Such as Temperature, pH, 

Total solids, Total dissolved solids, Suspended 

solids, Turbidity and Electrical conductivity. 

ii) Chemical parameter: such as Total hardness, 

Calcium hardness, Magnesium hardness, 

Calcium ion, Magnesium ion, Dissolved Oxygen, 

free Carbon Dioxide, Alkalinity, Acidity, 

Phosphate, Nitrate, Sulphate and Chloride. 

The analyses of all collected samples were done 

as per available and prescribed standard 

methods such as AWA-APHA (1985, 2010), 

Trivedi and Goel (1984) and Santhanam et al. 

(1989). 

 

RESULT & DISCUSSION 

The monthly, seasonal and annual values of 

Physico-chemical parameters 

(Temperature to Chloride) are illustrated in 

Table No. 1 to 4. 

1) Water Temperature (0C): In 

Kunghadabandh Lake, the minimum 

average of temperature (22.38±0.92) was 

recorded in winter and maximum average 

of temperature (25.98±1.56) in summer as 

compared to the annual average of 

temperature (24.73±2.03). In Chamorshi 

Lake, the minimum average temperature 

(26.74±1.84) was recorded in winter and 

maximum average temperature (29.98 

±1.85) in summer as compared to the 

annual average of temperature (28.82 

±2.15). Temperature mostly increases 

during summer and declines during winter 

because atmospheric temperatures are 

highest in summer and winter have lowest 

(Rajanna and Belagali, 2011 and Dubey et. 

al., 2013). The high temperatures were 

recorded in summer while lower in winter. 

2) pH: In Kunghadabandh Lake, minimum 

average of pH (7.67±0.17) was recorded in 

monsoon and maximum average of pH 

(8.11±0.11) in summer as compared to the 

annual average of pH (7.94±0.65). In 

Chamorshi Lake, the minimum average of 

pH (7.48±0.08) was recorded in summer 

and maximum average of pH (8.17±0.04) in 

winter as compared to the annual average 

of pH (7.8±0.3). It might be due to the when 

photosynthesis uses up dissolved CO2, 

which acts like carbonic acid. Carbon 

dioxide removal, in effect, reduces the pH 

of water (Webber and Stumm, 1963 and 

Shastri et. al., 1991). In summer pH was 

less than monsoon and winter. 

Kunghadabandh Lake has high pH values 

as compared to the Chamorshi Lake, due 

to less vegetation, dead and debris 

material and less respiration-

decomposition rate in water. 

3) Total Solids (TS-mg/lit): In 

Kunghadabandh Lake, minimum average 

of total solids (78.25±4.49) was recorded in 

winter and maximum average of total 

solids (102.25±6.27) in summer as 

compared to the annual average of total 

solids (93.42±12.92). In Chamorshi Lake, 

minimum average of total solids (133±5.82) 
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was recorded in winter and maximum 

average of total solids (154.87±3.07) in 

summer as compared to the annual 

average of total solids (145.20±10.69). 

Total solids mostly increase during 

summer due to increases in sedimentation 

and decrease in quantity of water which 

results in decrease in depth of water also 

(Sluiter et. al., 2008). Total solids observed 

in Kunghadabandh Lake were less than 

Chamorshi Lake during the investigation 

period. 

4) Total Dissolved Solids-(TDS-mg/lit): In 

Kunghadabandh Lake, minimum average 

of total dissolved solids (60.88±4.88) was 

recorded in winter and maximum average 

of total dissolved solids (81.5±5.18) in 

summer as compared to the annual 

average of total dissolved solids 

(74.21±11.21). In Chamorshi Lake, 

minimum average of total dissolved solids 

(118±5.51) was recorded in winter and 

maximum average of total dissolved solids 

(135±2.26) in summer as compared to the 

annual average of total dissolved solids 

(127.17±8.43). Total dissolved solids 

mostly increase during summer due to 

increases in sedimentation and decrease in 

quantity of water which results in decrease 

in depth of water also (Sluiter et. al., 2008). 

Total dissolved solids were observed less in 

winter than summer. Kunghadabandh 

Lake has lower values of total dissolved 

solids than Chamorshi Lake, due to 

organic and inorganic inputs. 

5) Suspended Solids (mg/lit): In 

Kunghadabandh Lake, minimum average 

of suspended solids (17.37±1.56) was 

recorded in winter and maximum average 

of suspended solids (20.75±1.44) in 

summer as compared to the annual 

average of suspended solids (19.20±2.08). 

In Chamorshi Lake, minimum average of 

suspended solids (15±0.93) was recorded 

in winter and maximum average of 

suspended solids (19.87±1.47) in summer 

as compared to the annual average of 

suspended solids (18.04 ±2.88). 

Suspended solids mostly increase during 

summer due to decrease in quantity of 

water which results in decrease in depth of 

water also (Wilson, 2010). The suspended 

solids were found less in winter than 

summer. Kunghadabandh Lake has 

slightly high values of suspended solids as 

compared to the Chamorshi Lake, as it 

occurs might be due to seasonal 

fluctuation and interference of domestic 

animals in water during analysis. 

6) Turbidity (NTU): In Kunghadabandh Lake, 

the minimum average of turbidity 

(6.3±0.25) was recorded in winter and 

maximum average of turbidity (7.32±0.22) 

in monsoon as compared to the annual 

average of turbidity (6.78±0.49). In 

Chamorshi Lake, the minimum average of 

turbidity (8.29±0.22) was recorded in 

winter and maximum average of turbidity 

(9.42±0.38) in summer as compared to the 

annual average of turbidity (8.95±0.65). 

Turbidity mostly increases during summer 

due to decreases in depth of water and in 

monsoon also due to surface run-off while 

decreases in winter due to increase in 

depth of water and water is mostly 

constant in winter (Sluiter et. al., 2008). 

Less turbidity was noticed in winter due to 

settling effect than summer and monsoon. 

Kunghadabandh Lake has low turbidity as 

compared to the Chamorshi Lake. 

7) Electrical Conductivity (µmhos/cm): In 

Kunghadabandh Lake, minimum average 

of electrical conductivity (95±5.43) was 

recorded in winter and maximum average 

of electrical conductivity (114.37±9.81) in 

summer as compared to the annual 
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average of electrical conductivity 

(107.46±11.29). In Chamorshi Lake, 

minimum average of electrical conductivity 

(206.62±7.8) was recorded in winter and 

maximum average of electrical 

conductivity (256.75 ±15.02) in summer as 

compared to the annual average of 

electrical conductivity (237.92±27.81). 

Conductivity mostly increases during 

summer because of surface evaporation of 

water which results in rising of 

concentration of salts while decline in 

conductivity during in winter is due to the 

sedimentation and utilization of minerals 

by growing phytoplankton and 

macrophytes (Puri et. al., 2010). The 

electrical conductivity was mostly decline 

in winter and increased in summer. 

Kunghadabandh Lake has low values of 

electrical conductivity as compared to the 

Chamorshi Lake, as it occurs might be due 

to less sedimentation and less 

concentration of salts in water than 

Chamorshi Lake. 

8) Total Hardness (mg/lit): In 

Kunghadabandh Lake, minimum average 

of total hardness (63.16±2.96) was 

recorded in winter and maximum average 

of total hardness (86.95±3.57) in summer 

as compared to the annual average of total 

hardness (76.02±10.91). In Chamorshi 

Lake, minimum average of total hardness 

(251.87±5.41) was recorded in winter and 

maximum average of total hardness 

(289.37±12.15) in summer as compared to 

the annual average of total hardness 

(266.58±18.21). It occurs might be due to 

high temperature in summer which results 

in the breakdown of rocks, less amount of 

water and domestic uses specially 

detergents (Sukund and Patil, 2004). Total 

hardness was mostly decline in winter and 

increases in summer. Kunghadabandh 

Lake has low values of total hardness as 

compared to the Chamorshi lake, might be 

due less anthropogenic activities occurred. 

9) Calcium Hardness (mg/lit): The minimum 

average of calcium hardness (31.32±0.99) 

of Kunghadabandh Lake was recorded in 

winter and maximum average of calcium 

hardness (41.72±5.53) in summer as 

compared to the annual average of calcium 

hardness (37.08±5.69). In Chamorshi Lake 

minimum average of calcium hardness 

(119.87±5.71) was recorded in winter and 

maximum average of calcium hardness 

(144.25±7.07) in summer as compared to 

the annual average of calcium hardness 

(131.71±11.56). (Karim et. al. 2012). The 

calcium hardness was mostly declines in 

winter and increases in summer. 

Kunghadabandh Lake has low values of 

calcium hardness as compared to the 

Chamorshi Lake, as it occurs might be due 

to Kunghadabandh Lake having good 

quantity, quality of water and less 

domestic uses than Chamorshi Lake. 

10) Magnesium Hardness (mg/lit): In 

Kunghadabandh Lake minimum average 

of magnesium hardness (31.35±2.17) was 

recorded in winter and maximum average 

of magnesium hardness (45.22±5.23) in 

summer as compared to the annual 

average of magnesium hardness 

(38.78±7.29).In Chamorshi Lake minimum 

average of magnesium hardness 

(126.25±1.15) was recorded in winter and 

maximum average of magnesium hardness 

(145±5.18) in summer as compared to the 

annual average of magnesium hardness 

(134.46±8.65).  It might be due to the 

degradation of plants in summer and most 

of the magnesium is utilized by large 

vegetation in monsoon and winter (Shinde 

et. al., 2010). Magnesium hardness was 

found to be less in winter than in summer. 
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Kunghadabandh Lake has low values of 

magnesium hardness as compared to the 

Chamorshi Lake, probably less algal bloom 

and anthropogenic activities. 

11) Calcium-Ca++ (mg/lit): The minimum 

average value of Ca++ (12.72±0.48) was 

recorded in winter and maximum average 

of Ca++ (16.69±2.21) in summer as 

compared to the annual average of Ca++ 

(14.90±2.22) of Kunghadabandh Lake 

while in Chamorshi Lake minimum 

average of Ca++ (47.95±2.29) was recorded 

in winter and maximum average of Ca++ 

(57.7±2.83) in summer as compared to the 

annual average of Ca++ (52.68±4.62).  

12) Magnesium-Mg++ (mg/lit): In 

Kunghadabandh Lake minimum average 

of Mg++(7.52±0.52) was recorded in winter 

and maximum average of Mg++(10.85±1.26) 

in summer as compared to the annual 

average of Mg++(9.31±1.75). In Chamorshi 

Lake minimum average of Mg++(30.3±0.27 

was recorded in monsoon and maximum 

average of Mg++(64.83±1.24) in summer as 

compared to the annual average of 

Mg++(32.27±2.08). It might be due to the 

degradation of plants, more leaching of 

rocks in summer and most of the 

magnesium is utilized by large vegetation 

in monsoon and winter (Pawar and 

Sonawane, 2011). 

13) Dissolved Oxygen (mg/lit): Minimum 

average value of dissolved oxygen 

(5.71±0.1) was recorded in summer and 

maximum average of dissolved oxygen 

(6.41±0.29) in monsoon as compared to the 

annual average of dissolved oxygen 

(5.47±0.48) from Kunghadabandh Lake. In 

Chamorshi Lake minimum average of 

dissolved oxygen (4.69±0.15) was recorded 

in summer and maximum average of 

dissolved oxygen (5.14±0.05) in winter as 

compared to the annual average of 

dissolved Oxygen (4.95±0.26). It occurs 

due to low temperature in monsoon and 

winter as if water is too warm (summer), 

there may not be enough dissolved oxygen 

in it (Zutshi and Vaas, 1978, Prasad and 

Manjula, 1980). Dissolved oxygen mostly 

declines in summer and increases in 

monsoon and winter. While 

Kunghadabandh Lake has more dissolved 

oxygen observed as compared to the 

Chamorshi Lake, it might be due to the fair 

quality of water. 

14) Free CO2 (mg/lit): In Kunghadabandh 

Lake minimum average of Free CO2 

(5.04±0.22) was recorded in winter and 

maximum average of free CO2 (6.12±0.31) 

in summer as compared to the annual 

average of free CO2 (5.58±0.52). In 

Chamorshi Lake minimum average of free 

CO2 (10.59±0.39) was recorded in winter 

and maximum average of free CO2 

(19.17±1.75) in summer as compared to 

the annual average of free CO2 

(16.22±4.59). It occurs due to less 

temperature in winter as if water is too 

warm (summer), there may be high free 

CO2 in it (Kaushik and Saksena, 1991). 

The free CO2 was mostly declines in winter 

and increases in summer. Chamorshi Lake 

has more free CO2 as compared to the 

Kunghadabandh Lake.  

15) Alkalinity (mg/lit): In Kunghadabandh 

Lake minimum average of alkalinity 

(58.56±0.80) was recorded in winter and 

maximum average of alkalinity 

(72.66±2.92) in summer as compared to 

the annual average of alkalinity 

(67.15±6.86). In Chamorshi Lake 

minimum average of alkalinity 

(115.37±6.85) was recorded in winter and 

maximum average of alkalinity 

(143.37±3.83) in summer as compared to 

the annual average of alkalinity 
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(132.79±14.24). It might be due to the 

photosynthesis as carbon dioxide removes, 

in effect increases the alkalinity of water 

especially in summer. Alkalinity was 

mostly declines in winter and increases in 

summer. Kunghadabandh Lake has low 

values of alkalinity as compared to the 

Chamorshi Lake, due to less turbidity and 

TDS in water than Chamorshi Lake. 

16) Acidity (mg/lit): In Kunghadabandh Lake 

minimum average of acidity (3.7±0.22) was 

recorded in winter and maximum average 

of acidity (5.16±0.35) in summer as 

compared to the annual average of acidity 

(4.38±0.65). In Chamorshi Lake minimum 

average of acidity (7.76±0.48) was recorded 

in monsoon and maximum average of 

acidity (9.17±0.26) in summer as 

compared to the annual average of acidity 

(8.39±0.74). It might be due to when 

photosynthesis uses up dissolved CO2, 

which acts like carbonic acid. Carbon 

dioxide removal, in effect, reduces the 

acidity of water.  

17) Phosphate (mg/lit): In Kunghadabandh 

Lake minimum average of phosphate 

(0.11±0.04) was recorded in winter and 

maximum average of phosphate 

(1.14±0.69) in monsoon as compared to the 

annual average of phosphate (0.71±0.59). 

In Chamorshi Lake minimum average of 

phosphate (0.55±0.51) was recorded in 

winter and maximum average of 

phosphate (3.02±0.48) in monsoon as 

compared to the annual average of 

phosphate (1.99±1.15). Phosphate mostly 

increases during monsoon due to increase 

in algal bloom and surface run-off while 

decreases in summer due to decrease in 

algal bloom and less vegetation in water 

(Welch, 1952). Phosphate recorded in 

summer was less than in monsoon. 

Chamorshi Lake has more phosphate than 

Kunghadabandh Lake due to heavy inputs 

of domestic wastes. 

18) Nitrate (mg/lit): In Kunghadabandh Lake 

minimum average of nitrate (0.36, ±0.13) 

was recorded in summer and maximum 

average of nitrate (0.94,±0.16) in monsoon 

as compared to the annual average of 

nitrate (0.61,±0.33). In Chamorshi Lake 

minimum average of nitrate (0.46,±0.15) 

was recorded in summer and maximum 

average of nitrate (1.17, ±0.17) in monsoon 

as compared to the annual average of 

nitrate (0.72, ±0.39). Nitrate mostly 

increases during monsoon due to increase 

in vegetation and surface run-off which 

include fertilizers while decreases in 

summer due to decrease in vegetation and 

surface run-off in water (Pande et. al. 

1969, Chatwal, 1996 and Das, 1989). In all 

nitrate values found to be the minimum in 

summer and more in monsoon. Nitrates of 

Kunghadabandh Lake have calculated low 

as compared to the Chamorshi Lake. 

19) Sulphate (mg/lit): In Kunghadabandh 

Lake minimum average of sulphate 

(17.24±0.41) was recorded in summer and 

maximum average of sulphate 

(21.54±1.51) in monsoon as compared to 

the annual average of sulphate 

(19.84±2.23). In Chamorshi Lake 

minimum average of sulphate (32.22±1.21) 

was recorded in winter and maximum 

average of sulphate (41.05±1.03) in 

monsoon as compared to the annual 

average of sulphate (37.56±4.31). Sulphate 

mostly increases during monsoon due to 

surface run-off which include fertilizers 

while decreases in summer due to decrease 

in surface run-off in water (Kaur et. al., 

1995 and Kemp et. al., 1972). Low values 

of sulphate found to be less in 

Kunghadabandh Lake than Chamorshi 

Lake. 
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20) Chloride (mg/lit): Minimum average 

value of chloride (4.77±0.31) was recorded 

in summer and maximum average of 

chloride (6.57±0.4) in monsoon from 

Kunghadabandh Lake as compared to the 

annual average of chloride (5.92±0.9). In 

Chamorshi Lake minimum average of 

chloride (7.07±0.61) was recorded in 

summer and maximum average of chloride 

(9.62±0.22) in winter as compared to the 

annual average of chloride (8.19±1.18). 

Chloride mostly increases during monsoon 

or in winter due to surface run-off. 

Accumulation of Chlorides in water is due 

to the dissolution of salts from rock and 

soils. Chloride was found to be higher in 

summer than in monsoon and winter. 

Chamorshi Lake has high chloride due to 

inputs of excessive domestic wastes in lake 

water than Kunghadabandh Lake.  

CONCLUSION 

The physico-chemical parameters play an 

important role in water quality as well as it affects 

on the diversity and richness of organisms. After 

calculating various physicochemical parameters 

of both the lakes, the limnological status and 

water quality of Kunghadabandh Lake was found 

to be fair as compared to water of Chamorshi 

Lake. 
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Table 1: Monthly and seasonal Physico-chemical readings of Kunghadabandh Lake during  February 
2012 to  January 2013. 

S.N Parameters Unit Summer Monsoon Winter 

   FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN 

01 Water Temperature 0C 24 25.2 26.5 28.2 27.1 26.1 25.5 24.6 
23.8

5 
22.5 21.5 21.7 

02 Ph ........ 8 8 8.25 8.2 7.9 7.75 7.45 7.6 7.95 8.3 7.9 7.95 

03 Total Solids 
mg/li

t 
97 96.5 

103.

5 
112 116 98 93.5 91.5 83 82 76 72 

04 TDS 
mg/li

t 
76 78 82.5 89.5 94 79 74 74 66 65.5 56 56 

05 Suspended Solids 
mg/li

t 
21 18.5 21 22.5 22 19 19.5 17.5 17 16.5 20 16 

06 Turbidity NTU 6.45 6.6 6.7 7.15 7.2 7.65 7.4 7.05 6.7 6.3 6.15 6.05 

07 
Electrical 

Conductivity 

µmho

s/cm 
102 110.5 116 129 

120.

5 
113.5 

110.

5 
107.5 103 96 88 93 

08 Total Hardness 
mg/li

t 

81.8

5 
85.65 

88.9

5 
91.35 86.5 81.4 76 67.95 63.9 60.6 

60.4

5 
67.7 

09 Calcium Hardness 
mg/li

t 

38.5

5 
44.35 

34.7

5 
49.25 38 41.2 40.4 33.15 32.5 31.9 

29.8

5 
31.05 

10 Mg Hardness 
mg/li

t 
43.3 41.3 54.2 42.1 48.5 40.2 35.6 34.8 31.4 28.7 30.6 34.7 

11 Calcium–(Ca++ ) 
mg/li

t 

15.4

2 
17.74 13.9 19.7 15.2 16.48 

16.1

6 
13.26 13 12.76 

11.9

4 
13.2 

12 Magnesium–(Mg++) 
mg/li

t 

10.3

9 
9.91 

13.0

1 
10.1 

11.6

4 
9.65 8.54 8.35 7.54 6.89 7.34 8.33 

13 Dissolved Oxygen 
mg/li

t 
5.7 5.8 5.8 5.55 6 6.3 6.55 6.8 6.4 6.55 5.95 5.85 

14 Free CO2 
mg/li

t 
5.8 5.9 6.2 6.6 6.05 5.6 5.5 5.2 5.3 5.2 4.75 4.9 

15 Alkalinity 
mg/li

t 
68.1 72.35 

74.2

5 
75.95 76.3 71.6 

68.3

5 
64.65 

58.9

5 
58.65 

57.2

5 
59.4 

16 Acidity 
mg/li

t 
5.65 5.3 5 4.7 4.5 4.25 4.3 4.05 3.8 3.6 3.4 4 

17 Phosphate 
mg/li

t 
0.68 0.79 0.92 1.09 1.92 1.41 1.13 0.09 0.07 0.12 

0.08

5 
0.17 

18 Nitrate 
mg/li

t 
0.21 0.285 0.39 0.56 0.68 0.98 0.98 1.11 1.04 0.64 0.22 0.25 

19 Sulphate 
mg/li

t 

18.7

5 
20.1 

21.7

5 
22.4 22.8 23.1 

20.8

5 
19.4 17.8 17.15 

16.6

5 
17.35 

20 Chloride 
mg/li

t 
4.7 4.5 4.6 5.3 5.9 6.7 6.8 6.9 7.1 6.35 6 6.25 
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Table 2: Monthly and seasonal Physico-chemical readings of Kunghadabandh Lake during February 2013 

to  January 2014. 

S.N Parameters Unit Annual Annual Annual Annual 
Summe

r 

Summe

r 

Monsoo

n 

Monsoo

n 
Winter Winter 

   Min Max Avg. SD Avg. SD Avg. SD Avg. SD 

01 Water Temperature 0C 20.8 27.5 23.91 2.10 25.32 1.51 25 1.16 21.42 0.55 

02 pH ........ 7.5 8.3 7.89 0.21 8.02 0.08 7.72 0.14 7.92 0.24 

03 Total Solids 
mg/li

t 
70 101 87.66 9.68 94.75 4.65 92.7 4.54 75.5 3.84 

04 TDS 
mg/li

t 
54 79 70.08 8.16 75 3.39 75.5 2.29 59.75 4.81 

05 Suspended Solids 
mg/li

t 
14 22 17.58 2.43 19.75 1.47 17.25 2.27 15.75 1.47 

06 Turbidity NTU 5.9 7.6 6.79 0.50 6.82 0.37 7.25 0.22 6.3 0.33 

07 
Electrical 

Conductivity 

µmho

s/cm 
84 123 102.16 11.19 106.25 11.69 108.25 5.97 92 6.81 

08 Total Hardness 
mg/li

t 
60.6 86.4 73.41 8.64 79.97 4.88 76.32 6.62 63.95 3.94 

09 Calcium Hardness 
mg/li

t 
26.9 45.3 34.64 5.097 35 6.67 37.17 2.92 31.75 3.15 

10 
Magnesium 

Hardness 

mg/li

t 
28.7 54.2 38.77 7.07 44.97 5.39 39.15 5.79 32.2 2.36 

11 Calcium–(Ca++ ) 
mg/li

t 
10.76 18.12 13.85 2.03 14 2.67 14.87 1.16 12.7 1.26 

12 Magnesium–(Mg++) 
mg/li

t 
6.88 13.00 9.30 1.69 10.79 1.29 9.39 1.39 7.72 0.56 

13 Dissolved Oxygen 
mg/li

t 
5.9 7.4 6.74 0.40 6.3 0.25 7.175 0.19 6.75 0.11 

14 Free CO2 
mg/li

t 
3.5 5 4.20 0.40 4.6 0.27 4.25 0.20 3.77 0.19 

15 Alkalinity 
mg/li

t 
50.5 69.3 60.96 5.93 65.1 3.22 64.07 3.16 53.72 2.46 

16 Acidity 
mg/li

t 
2.8 4.4 3.60 0.49 4.15 0.20 3.65 0.18 3.025 0.19 

17 Phosphate 
mg/li

t 
0.07 1.74 0.67 0.52 0.83 0.09 1.05 0.60 0.14 0.06 

18 Nitrate 
mg/li

t 
0.16 1.11 0.58 0.33 0.30 0.12 0.93 0.17 0.52 0.31 

19 Sulphate 
mg/li

t 
16.9 23.4 19.65 2.13 19.57 1.58 21.87 1.14 17.5 0.50 

20 Chloride 
mg/li

t 
4.3 6.9 5.61 0.77 4.67 0.33 6.02 0.35 6.15 0.47 
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Table 3: Monthly and seasonal Physico-chemical readings of Chamorshi Lake during February 2012 to  

January 2013. 

S.N. Parameters Unit Summer Monsoon Winter 

   FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN 

01 Water Temperature 0C 
27.6

5 
28.85 

31.0

5 
32.4 

30.9

5 
29.8 29 29.2 29.4 27.35 24.5 25.7 

02 Ph ........ 7.35 7.55 7.5 7.55 7.9 7.65 7.6 7.8 8.15 8.25 8.15 8.15 

03 Total Solids mg/lit 
157.

5 
150 

154.

5 
157.5 158 150.5 143 139.5 

135.

5 
141 130 125.5 

04 TDS mg/lit 137 132.5 133 137.5 
134.

5 
133.5 123 123 

120.

5 
125 

116.

5 
110 

05 Suspended Solids mg/lit 20.5 17.5 21.5 20 23.5 17 20 16.5 15 16 13.5 15.5 

06 Turbidity NTU 8.95 9.25 9.5 10 9.95 9.4 8.85 8.35 8 8.35 8.2 8.6 

07 
Electrical 

Conductivity 

µmhos/c

m 
240 248 259 280 273 273.5 234 221 199 207.5 201 219 

08 Total Hardness mg/lit 
272.

5 
285 

305.

5 
294.5 

254.

5 
260 

264.

5 
255 245 250 

252.

5 
260 

09 Calcium Hardness mg/lit 
134.

5 
141 153 148.5 

124.

5 
133.5 

136.

5 
129.5 

110.

5 
120 

124.

5 
124.5 

10 
Magnesim 

Hardness 
mg/lit 138 144 

152.

5 
146 125 126.5 128 125.5 

134.

5 
130 128 135.5 

11 Calcium–(Ca++ ) mg/lit 53.8 56.4 61.2 59.4 49.8 53.4 54.6 51.8 44.2 48 49.8 49.8 

12 Magnesium–(Mg++) mg/lit 
33.1

2 
34.56 36.6 35.04 30 30.36 

30.7

2 
30.12 

32.2

8 
31.2 

30.7

2 
32.52 

13 Dissolved Oxygen mg/lit 4.9 4.75 4.6 4.5 4.6 5.05 5.1 5.35 5.15 5.2 5.15 5.05 

14 Free CO2 mg/lit 
16.9

5 
18.15 20.1 21.5 24.1 20 

16.6

5 
14.8 

11.2

5 
10.5 

10.2

5 
10.35 

15 Alkalinity mg/lit 
137.

5 
143 148 145 150 147 134 127.5 123 106.5 111 121 

16 Acidity mg/lit 8.95 8.55 7.9 7.5 7.1 7.55 8.35 8.05 8.8 9.3 9.5 9.1 

17 Phosphate mg/lit 2 2.25 2.45 2.95 3.5 3.4 2.9 2.3 1.35 0.62 0.1 0.115 

18 Nitrate mg/lit 0.31 0.37 0.43 0.70 0.94 1.10 1.22 1.41 1.05 0.55 0.31 0.2 

19 Sulphate mg/lit 35.1 38.6 
40.5

5 
43.45 42.3 41.7 40.6 39.6 

33.1

5 
30.6 

31.5

5 
33.6 

20 Chloride mg/lit 8.05 7.1 6.75 6.4 7.15 7.55 7.95 8.8 9.6 10 9.45 9.45 
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Table 4: Monthly and seasonal Physico-chemical readings of Chamorshi Lake during February 2013 to 

January 2014 

S.N Parameters Unit Annual Annual Annual Annual 
Summe

r 

Summe

r 

Monsoo

n 

Monsoo

n 
Winter Winter 

   Min Max Avg. SD Avg. SD Avg. SD Avg. SD 

01 Water Temperature 0C 24.5 32.4 28.82 2.15 29.98 1.85 29.73 0.75 26.73 1.84 

02 pH ........ 7.35 8.25 7.8 0.29 7.48 0.08 7.73 0.11 8.17 0.04 

03 Total Solids mg/lit 125.5 158 145.20 10.69 154.87 3.06 147.75 7.12 133 5.82 

04 TDS mg/lit 110 137.5 127.16 8.42 135 2.26 128.5 5.51 118 5.51 

05 Suspended Solids mg/lit 13.5 23.5 18.04 2.88 19.87 1.47 19.25 2.79 15 0.93 

06 Turbidity NTU 8 10 8.95 0.64 9.425 0.38 9.13 0.59 8.28 0.21 

07 
Electrical 

Conductivity 

µmhos/c

m 
199 280 237.91 27.80 256.75 15.02 250.37 23.33 206.62 7.80 

08 Total Hardness mg/lit 245 305.5 266.58 18.20 289.37 12.14 258.5 4.07 251.87 5.41 

09 Calcium Hardness mg/lit 110.5 153 131.70 11.55 144.25 7.07 131 4.5 119.87 5.71 

10 Magnesium Hardness mg/lit 125 152.5 134.45 8.65 145.12 5.17 126.25 1.14 132 3.10 

11 Calcium–(Ca++ ) mg/lit 44.2 61.2 52.68 4.62 57.7 2.83 52.4 1.8 47.95 2.28 

12 Magnesium–(Mg++) mg/lit 30 36.6 32.27 2.07 34.83 1.24 30.3 0.27 31.68 0.74 

13 Dissolved Oxygen mg/lit 4.5 5.35 4.95 0.26 4.68 0.15 5.025 0.27 5.13 0.05 

14 Free CO2 mg/lit 10.25 24.1 16.21 4.59 19.17 1.75 18.88 3.53 10.58 0.39 

15 Alkalinity mg/lit 106.5 150 132.79 14.24 143.37 3.83 139.62 9.22 115.37 6.84 

16 Acidity mg/lit 7.1 9.5 8.38 0.74 8.22 0.56 7.76 0.47 9.17 0.25 

17 Phosphate mg/lit 0.1 3.5 1.99 1.14 2.41 0.34 3.025 0.47 0.54 0.50 

18 Nitrate mg/lit 0.2 1.41 0.71 0.39 0.45 0.14 1.17 0.16 0.53 0.32 

19 Sulphate mg/lit 30.6 43.45 37.56 4.31 39.42 3.03 41.05 1.03 32.22 1.20 

20 Chloride mg/lit 6.4 10 8.18 1.18 7.07 0.61 7.86 0.61 9.62 0.22 

 

    


